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(54) ELECTRON EMISSION SOURCE AND ITS PRODUCTION METHOD 
(57)Abstract 

PROBLEM TO BE SOLVED: To provide a field emission type cold cathode 
electron emission source of improved uniformity in electron emission, and its 
production method. 

SOLUTION: The electron emission source 10 is equipped with a substrate 11 
with a number of through holes 13 made of a material with metal as the main 
component, which serves as a nucleus of formation of nanotube-shaped fiber 
and, a film 12 made of the nanotube-shaped fiber disposed on the surface of the 
substrate 11 and on a wall of penetrating hole 14. The source 10 is made of iron 
or alloy including iron. The producing procedure of the source 10 is as follows; 
Substrate 11 having a number of through holes 13 is heated and held at a 
certain temperature in a material gas atmosphere in which a gas composed of 
carbonaceous compounds is contained in a certain concentration. Nanotube- 
shaped fiber made of carbon is made to grow on the surface of the substrate 1 1 
and the wall of the through hole 14 into a curled state. Then a film 12 is formed 
to cover the substrate 1 1 and the through hole 1 4. 
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jStStufe^yf-a-^RMtttoafl 1 2 ■kftfcth Z k 
£ iff . $c k - «y ^ k 3 J h £53$? Ut 1 0 
©kP t<i¥§ 0 . 0 5-0. 2 0mm<7)4 2-6-^ 



[ o 0 4 2 ] iwc. ttiisi 2 n&f&nmiz^ i sa<#r 
®mi 2*mfct&i>e>x'$>&. mtaiz. mmi 2%m 

£oiz^ &u&gS3 o i tnQtim^m 02i^^ 
v%tmm 3 o 3 k >m rxmm 30 At *fxm&^&. 3 

05k$rfiltTU&. 

[0043] RJE^H 3 0 1 1±&«RT\ 1 « 

^WT«:fii^±T^iHS$ixTioO. TSPm«E3 0 8(i 
^nMTX«^3 04^IC. ±^©3 0 9!ijE{l 

3 0 8k±aWS3 0 9tc8t4ti/£««<^iS*±fc=Sr* 
fi«^5^^2rffiv^ 1^(7)5^3 11, 3 1 2A>'» 
faLXmibtlXti*) . -^C7)^E^3 1 l^HiJfcti 

? oitg 303 t=saaE$ *Lfc?e«« 3 1 3 twk 0 

-ftft^tt. flfcfr<055SS3 1 2<0^Hfflfcli— JBAWfcfc 

[ 0 0 4 4 ] RJSE^H3 0 1 JS. *SSf^,#g3 

0 2t=fig»**Ufe#^*3 0 6 Zffiz.X& K) s 
#S3 0 2 lc J: OSartSHSSSPSHT* -S <fc o tflBSS 
ixTV^*. 4fe. R^H3 0 1(4. ^ttM¥S3 0 
5 k««S*ifc^rx*A*3 0 7jWRDffH-6*VC*S 

[0045] 3t^BH^«3 0 2{4, *'XitS#S3 0 
5 *»4>ttJ& $ ^l>mS»S4c7)^'X ^SfM LT RJE^II 3 
0 immfc&ftbtc%£ol,zffi&LZixX^h. 7 
o^J®303{4, ia?Sgic2. 4 5GHz^;ni 

fcRjg$*ufc*aTm*u 3»»*3 1 3*^ursiK 
m-$s3 o i rttcv-r ^n^«^^«^t-i». /f-f rxm 

! (M 3 0 4 ii . Sl^SiutiaSSttE^TfilMBtcai* u . 

^«f&*S3 0 5(4. 1«R^-X5rSltSrt3m^<Ogiai-C 
ffilft-C* k k t fc, i*i4><0^*«^ LTRJCSS 

30 iizmx-tzzoizmtfLZtix^z. 

[0046]^. Z.cr>£o izffifcZtitz-?^ 7 after 
^XWfsth, i^tli, ^^Affl*"xkLTy 

A>*» t*^>r 7X7CVD ^ffio^'x^t^s 305 *^'y 

^>-k7k^2rtt^-r'#.5J;a(cLTt3<. JX(C 

5x-7cvD»ia<oTann53 08±t. firasLfctt* 

tt<7)»^l 1 *ntLfc». RJC®«3 0 1 rt^KSSf 



■ 
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M#S 3 0 2 X'ffife(D&jj £ *CM2£Blto+h . 
[ 0 0 4 7 ] mz. #xmte^&3 0 5*»4>RJCS»3 

o i v-f ?v%imM3 o 3 

*»4>RJ6S»3 0 1 rttr?4 ?o&m7J£«i&LTT7 
Xv 3 1 6£3£££-£fthi:U;:s aM7X®S3 0 4 
*»4>ESS«flE*ai* UT±»«S 3 0 9 hTSB«@3 0 
8 {CV $4 TX.W5. £ EPiH LT TnPHi 3 0 S {Kl M {HI <h 

njg<o^A«:7j 5 o o w. mm rxepjnflffi 1 5 0 v. 
JEfilOOOPaTl 5^ra«wi*ff d . zcomwi 1 1 
RiEOi* JWbfc iSttfcfcfcfiHRTIiari . ft ^ y 

[ 0 0 4 8 ] mz . # *<ft»^» 3 0 5 *»^>RJBS» 3 

o 1 1*1 ty ? i: £ mm^m^x-mx 

fjL V'f^oftfSS 0 3#>£>S?Mts3 0 1 rttcvy 
^a^«7j2rtti^tTr7Xv3 1 6 Srl&ilS-tir-g. i: k 

flffi 3 0 9 i: TgU«M 3 0 8 iZ'U Txm&* EPJD t T 

W % VSMTXEPJD®E2 5 0 V. JE7J2 0 0~20 0 0 
Pa^^ >tfA0)ffim 2 0 %T 3 0 ftfflWm&'tf d . 

»^«<03HR1 HAW ?n«rtz«fc DJnJftS 
ftT 5 0 0 — 6 5 O'C^i&Kt&ft. 3rfc. J^TZM 

E & Mn L&v % t y ^- a - ^aat^jS^it-f . ^ 
Eco$iM£&m.X'$>&. 

[0049] mmmTm. Rfs$p»3 o i rtfcBfje^ji 
7j * TKaauR vxmm/fx zmm l^al rjs^h 3 

0 1 rt*«RSKSLtK«*»^4tyf-A-^«i 
t&aftllftl 2*^ft£tafci&^tf«««l 1 SrBXO Hi 

^n^zmfc-tz &w&ft<7>mmfr bmmzmmfr t> & 

tit. ioT. znwm-xmizMf. msmtt'fik 
mums. liz<\,k i&mk&Mvmtiimijmt ft £ 

ft. 

[0050] x*\±mm \m*f* tLx*?>tfx 

ZtifflLtztf. c\tilzmi>ti&l><r)X'l±%< . 
LTT-fef-U>'^SrfflV^TtJ:<. £<?>*§-£\ T-fef- 

0%i:3rft idtc-T^Ji^Kd. BUiB^^V^^fflU 
fc%&i:|S|*fefl i 'CJ:v*. ifc. S«l 1 SiBOilKMfci: 



< . ^VVJ>. J ¥T>l'Zfy%:Zco%itfz.t:m\i'>X i> J:v\ 
[005 1] 

M?lffifcE113 *ufc-*- y ?• * - T'ttlBtt* <b * ft SfcH i: 
[0052] iO^BJ^^JStJBjSOSBt^tc 

j: war, mmfrhtth^s+^-rwmx'mfc^ixrz 



Jfif ft C i: ^T'# , iS^X h^Hixft i: 
^tLft. 

[HM^^fttBJ] 

[En i <7)%Bjom^aiM<7)tifi)c^^-rffi^iiT' 
feft. 

[ h 2 ] mi ^utt^en^i? m&mnmmz 7*~t 

[03 ] hi <?m/b<mm<7>+;*3--7wm<nB 
m^-tm^Mssim&nx'fo ft . 
[04] mi ^stffco»jB«ofl:^ ft Hia<oii'? ftaMJ? 

S^flj 2: *f 7 7 7 T- J) ft . 

[05] i om^^nFf- ft iJiiJScT)^^ ftffi^JKOSJlS 
Kffl u ft ^^^^Ofll j£ ^-t 1SJ^0T"?) ft . 

[06] mi commcommcom^mmM^mmmz 

m v ^ ft t^jt^HOti^ Sr^^H-C* ft . 

[07] m 2 <rM^owm.<n>m=f- mm<r>%m & ^rt 
m^mmm^mx'hh . 

[08] m 2 comsb (mmni- yt^- rwmt^m 
^^-mTmmmwmx'ht . 

[09] m 2 OHJfi^)ff^<7)«^ftaii!5c7)MJK^tC 

fflv^fti^jt^ffio^5-^-r^0f$>ft . 

lo-m^aaiaRs 1 1-11. 12-aK, 13-s 
si?l i4-jei?Ls, ioi-^w, 102 

^ttHWE, 10 5b-RM^S, 10 5c— Ba^-y 



t 
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. 10 6-*V-I<ffl*, 106a--fe7i7;l 
S, 10 6b-SIli, 106c-/'j7KA^y'y 

*\ 106d-^7i'At^!J7l ! > 10 7— A 1*? 

rt^v^W, 1 0 7 a-SMW, 10 8-^fA^9 
X s 108a-SfHf N 109a, 109b, 109c 
•••'J-Ht^ 110— HSU — h\ 111b, 111 
c-#Y-FU-K. 20 1, 3 0 1-RlS&Wk 20 
2-»SR^a» 2 0 3-jS*fl*5>'7\ 2 04, 3 05 



2 0 5-3S«*/^-. 2 06. 3 0 
20 7, 3 0 7-#XiAf, 2 11, 
3 11, 3 12-S3US, 2 15, 3 1 5-£EA*> 
-9". 2 17-RSflBt 3 0 2-3taSt«#R. 3 0 3- 
v-f^n&fcSL 3 0 4-^MTXmii. 3 0 8-TTW 
«S, 3 0 9-±OTSs 3 13. 3 14-WIMP, 3 
1 6- -75X7. 



[01 ] 



[H2] 




<b) 



frr- 

n 12 13 14 




10 



[H3] 



CH5] 
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[04 ] 



[06] 




203 




215 



[07] 



[09] 




A 



B 



^305 



307 



302 303 

_L 



313 311 




306 



315 



309 301 304 



r 




314 312 



316 



V *1 ^4 



* 



» 
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[08] 




(72) mm st* 

HSmfiPS^TfJ±ifBI^fOffl700Hitt 



(72)»BB# 



<72)»#S fit *§P 

3S«JRo<trip3»e^5Tl9»7-f- B 

F^— 4G046 CA02 CB01 CB03 CC06 

5C031 DD17 DD19 
5C036 EE01 EE14 EF01 EF06 EF09 
EG 12 EH04 



